This study aims to identify the level of difficulty, discrimination and errors based on symbols, graphs and problem-solving in mathematics achievement. The participants consisted of 315 grade 10 students randomly selected from eight secondary day schools situated in the state of Kedah, Malaysia. The mathematics written test consisted of 15 open-ended items with five items each for symbols, graphs and problem-solving and all the items were analyzed using the difficulty and discrimination index. Semi-structured clinical interviews were also carried out among 20 selected students to identify the errors they had made in mathematics. In the content analysis, the descriptor code key was used to identify conceptual, careless, problem-solving and value errors. The findings showed that item 4 (Standard Form) of the symbols, item 6 (Linear Equation) of the graphs, and item 15 (Line & Plane in 3 Dimension) of the problem-solving was the most difficult item in mathematics. All of these items had a good discrimination as well as difficulty index. Content analysis showed that 52 (57%) students made conceptual errors, 22 (24%) made careless errors, 12 (13%) made problem-solving errors and 5 (6%) made value errors. The major reasons given for errors made were a lack of understanding, procedures being forgotten, negligence in transcribing information from the question, carelessness and guesswork. This study has implications for the student learning process and understanding graphs because graphs are widely used in daily life to manage, communicate and analyze information.
Introduction
Competency in mathematics is the key towards the goal of establishing a scientific and technologically orientated society. It is also important to produce a generation that is competent in the field of science and technology to continually progress in the era of globalization. Mathematical skills enable students to delve into various fields such as economics, engineering, business, computer science and technology. Mathematics tests the students' intelligence to think and solve daily life problems. The ability to remember concepts, memorize facts, manipulate numbers and solve mental puzzles is driven by the memory power of mathematics. Kailani and Natasha (2011) state that mathematics provides basic computational skills and relevant knowledge that helps to solve mathematical problems.
The problem of understanding mathematics is experienced by almost all the countries in the world. The National Research Council (NRC) Report in the United States revealed that U.S. students underperform in mathematics. Meanwhile, U. S. students also demonstrated limited abilities in understanding mathematical concepts and cannot apply knowledge to solve new mathematical problems (van Es Elizabeth & Conroy, 2009) . The report in Trends in International Mathematics and Science Study (TIMSS) shows that the achievement levels in Mathematics in Malaysia has declined from 1999 to 2011 compared with Singapore which occupies the first place (Mullis, Martin, Foy, & Arora, 2012) . The Education Development Plan of 2001 to 2010 shows that the "Ministry of Education (MOE) faces the challenge of increasing the percentage of enrolment in the science stream which is still below the target of 60:40 for the science and technology stream compared with literature" (MOE, 2001, p. 4) . This is because most students make mistakes in understanding mathematical concepts during the early stages of learning, and this affects their ability in mathematics at a higher level.
Failure in the early stages of conceptual understanding of mathematics learning poses difficulty in understanding at the secondary school level and at institutions of higher learning. Therefore, it is very important for the children to grasp the correct basic mathematics concepts at the early stages of their learning process. Furthermore, the successful application of rules to symbols in any mathematics problem can be considered a failure if the students are not able to interpret the result of their efforts. So, one of the ways to monitor what children understand is to observe them solve the problems and ask them to explain what they do when they solve it. Students who memorized the 'magical procedures' in fact could produce brilliant answers but could not reason out simple problems or sometimes gave contradictory answers (Suhaidah, 2006) . Mathematical concepts are taught using quantitative methods using graphs, numerical scales and applications. Students' lack of numerical skills can affect mathematics achievement (Schuhmann, McGoldrick, & Burrus, 2005) . Similar to challenges in many parts of the world that emphasize the importance of mathematics education and its challenges, Malaysia too is grappling with issues related to errors in mathematical symbols, graphs and problem-solving.
Types of Errors in Mathematics
Several studies have shown that students as well as teachers have problems understanding numbers such as misconceptions about numbers or discriminating numbers. A study by Giannakoulias, Souyoul and Zachariades (2007) and Sirotic and Zazkis (2006) showed that first semester undergraduates who majored in Mathematics had problems to understand whole numbers even though they had done calculus during upper secondary school. Similarly, an earlier study by Fischben, Jehiam and Cohen (1995) showed that students as well as teachers were not able to make a distinction between different types of numbers at the high school level. A study of 46 teachers in a secondary school on mathematical understanding of numbers showed that most teachers had misconceptions and consequently had problems applying numerical knowledge for solving mathematical problems that required more complex operations (Sirotic & Zazkis, 2006) . Ben-Chaim, Chang and Greenes (2005) found that many students have problems distinguishing the slope of the line graph and the relationship between the slope based on the graph. Among the errors committed by the students is that they cannot distinguish when the value of x should replace a negative value and when the value of x should be used as a positive value. In addition, students do not pay attention to the relationship between the direction of a line and the label of the slope, but are only concerned with changes in the value of x and y.
Tuba-Ada and Aytac-Kartulus (2010) conducted a study to identify Turkish students' misconception and errors in transformation geometry. The findings showed that students' performance were lower on conceptual items than procedural items for rotation and translation. These findings also highlight that students knew the algebraic meaning of translation and rotation but they did not understand the concepts in transformation geometry. McNamara and Shaughnessy (2011) posit that interpreting error as a careless mistake usually leads teachers to assume that the students would provide the correct answer if the question is given to them on another day. Ruzlan, Rosalinda and Arsaythamby (2013) in their study on error analysis showed the lack of conceptual understanding of fractions among remote lower secondary school students in Sabah, Malaysia. Among the reasons given for errors made was confusion, insufficient time, anxiety, forgetting the procedures, carelessness, and difficulty of questions. Sharmiza (2010) was able to identify comprehension errors of students when they made cumulative frequency tables and drew ogive.
In a study of grade ten students, Chang (2010) identified nine types of errors related to the slope of a line, namely, incomplete or no response, wrong value substitution, graph value, calculation, not following instructions given/misinterpreting the requirement of the question, gradient identification, addition of negative values indiscriminately, unacceptable form, and others. In another study related to mathematical errors, Noor Safiyah's (2009) examined the types of errors made by students in solving straight line equations. The respondents were 40 grade 10 students from the state of Perak, Malaysia. The results showed that students committed various types of errors in solving straight line equations. Among the types of errors that were identified by researchers include erroneous application of the formula y = mc + c, careless mistakes, and errors when solving linear equations. Errors in the application of the formula y = mx + c recorded the highest percentage at 46%, while careless mistakes recorded the second highest at 31%. The lowest percentage of errors was for solving straight line equations. Based on findings from previous studies, we can infer that there are four types of errors, that is, errors of concept, value, problem-solving and carelessness.
The purpose of this study is to identify the level of difficulty and discrimination of symbols, graphs and problem-solving as indicators of secondary school students' achievement in Mathematics. The study also explores the type of mistakes made by the students taking mathematics in relation to symbols, graphs and problem-solving.
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Methodology
This study used quantitative and qualitative methods involving mathematics test, content analysis and interviews. A total of 315 students were chosen from eight districts and each district represents a school. A total of 40 grade 10 students were selected from each daily national secondary school in the state of Kedah. The written test
consisted of 15 open-ended items with five items each for symbols, graphs and mathematical problem-solving. Symbols, graphs and problem-solving are independent variables and mathematics achievement is the dependent variable. Symbols, graphs and problem-solving were selected based on a critical component of the Malaysian mathematics curriculum. The 15 open-ended items were chosen from the Malaysia Certificate of Education nation-wide public examination (grade 11). Data were analyzed using the difficulty and discrimination index. Semi-structured interviews were also carried out among 20 selected students to identify the errors they had made in the process of solving mathematics. In content analysis, the descriptor code key was used to identify the four types of errors, that is, conceptual, careless, problem-solving and value error. These categories were derived from the most frequently occurring errors based on the literature review. The data was then analyzed and issues that emerged were probed through a semi-structured clinical interview with selected subjects.
To determine the level of item difficulty for symbols, graphs and problem-solving, the item difficulty index is used. The difficulty index and discrimination index are necessary to measure students' performance (Sabri, 2013) and types of errors. Items that have a difficulty index below 0.30 are classified as having a high level of difficulty and those above 0.70 is considered to be low-level. Items that have difficulty index between the two values above (0.30 -0.70) are considered to have a moderate level of difficulty (Kaplan & Saccuzzo, 2001 ). Additionally, the discrimination index is used to determine the student response. For an ideal test, the point-biserial index is between 0.3 -0.6 (Bond & Fox, 2001 ).
Content Analysis and Student Interview Responses
The content analysis was conducted on students' answer sheets obtained from the grade ten mathematics tests. Analysis was conducted to identify the types of errors made by the students. In the content analysis, the descriptor code key was used to identify the four types of errors, that is, conceptual, careless, problem-solving and value errors. Table 1 shows the symbol of the four types of errors identified under title of symbol, graph and mathematics problem-solving (refer to Appendix A, B & C.). Semi-structured interviews were also carried out among 20 selected students to identify the errors they had made in the process of solving mathematics based on symbols, graphs and problem-solving. This formula below specifically measures the difficulty index of the items.
Difficulty Index (p) =
Ʃ --ƩfX = the sum of the frequency multiplied by the score n= total number of students X max = maximum score X min = minimum score
The formula for the item-discrimination index is D where: Up and Lp indicate the number of test takers in the upper and lower groups respectively who pass the item, and U is the total number of test-takers in the upper group and L is the total number of test-takers in the lower group. This formula below specifically measures the Discrimination Index (D) of the items: Vol. 11, No. 15; 2015 Lower Group = Ʃ --
Findings

Identify the Level of Difficulty and Discrimination of Symbols, Graphs and Problem-Solving as Indictors of Secondary School Students' Achievement in Mathematics
The findings showed that the highest achievement is for symbols (M = 3:39, SD = 1.65) based on a maximum score of 5. This gives the impression that the students can understand mathematics by using symbols when compared to graphs and problem-solving. Students who have difficulty in solving the graph only have a mean (M = 2.14, SD = 1.63) compared with the maximum score of 5. In this study, mathematics consists of three topics which are symbols, graphs and problem-solving and the mathematics achievement on the whole is of a moderate level at 53.78% (Table 2 ). The reliability of the mathematics test is 0.82. The reliability for symbols, graphs and problem-solving is 0.86, 0.74 and 0.78 respectively. 
Symbols in Mathematics Achievement
The symbol test consists of five objective items, namely decimal items, fractions and standard forms as found in the grade ten syllabus. Of the five items, item four (standard forms) was the most difficult item which only 55% of students were able to answer correctly compared with 45% of the students who were unable to answer the item. This item also has a high level of discrimination compared with the other items (Table 3) . 
Mistakes Made by the Students Using Mathematics Symbols
Figure 1 (Appendix A) shows the respondents' achievement in mastering the concept of the standard form is low. Respondents did not understand or forgot the concept of the standard form which requires the number to have a sa, followed by the decimal point and 10X . Among these are PBTL2, PBTP1, PBTP2, PBTP4, PBRL5 and PBRP1. The interviews concur with the analysis of documents. 
Graph Achievement in Mathematics
Graph tests consisted of five objective items and these items were in accordance with the Form Four syllabus. Of the five items, items 6 and 10 were the most difficult items and only 29% of students answered correctly compared with 71% of the students who were not able to answer these items. On the other hand, for item 10, only 33% of students managed to answer correctly compared with 67% of the students who were not able to answer the item. Both of these items also have a low discrimination value of 0.33 and 0.38 for the items 6 and 10 respectively (Table 4) . 
Mistakes Made by the Students Taking Mathematics Graphs
On the whole, Figure 2 (Appendix B) shows three types of errors made by students. The first error is the concept of straight line similarity, parallel lines have the same gradient, and the x-intercept the y-intercept can be distinguished. Although, PBRL4, PBRL5 and PBRP1 could answer by selecting point Q while problem-solving, the interviews showed that the students did not master these concepts.
'…not a good question… cannot understand…' (PBRP1T1);
'…copy friend' (PBRL5T2)
'…we did not do sir. Don't know where to start…' (PBRP2 & PBRP5T3)
Subsequent conceptual errors involved PBTP4, PBRL1, PBRL2 and PBRL3. Students knew how to use the concept of gradient but did not solve the problem until they arrived at the answer.
'This one, I don't know… I didn't study when this topic taught because I was busy with sports. Lazy to revise, so difficult…' (PBRL3T5)
The third error was carelessness in determining the x-intercept and y-intercept (PBTL3) and running the algorithms, that is PBTP5, which concurs with the interview:
'change the value 3 to become negative 3… then, it is the right one' (PBTP5T4) 'I make a wrong change…-2 should be 2. Real silly mistake…' (PBTL3T6)
Achievement in Mathematics Problem-Solving
The mathematical problem-solving test also consisted of five items. Of these five items, items 15 and 14 were the most difficult items. For item 15, only 32% of the students answered correctly compared with 68% of the students who were not able to answer the item correctly. This item also had a low discrimination value of 0.30. For item 14, only 45% of the students managed to answer correctly, compared with 55% of the students who were not able to answer the item correctly. This item has high discriminatory value compared with item 13 (Table 5 ). 
Mistakes Made by the Students for Item 15 (Line and Plane in 3 Dimension)
Based on Figure 3 (Appendix C), respondents generally performed poorly in determining angles. Below are excerpts from the interviews:
'…just do guesswork…' (PBRP1T1) 'Don't know how to answer…Studying time also never enter the head…' (PBRL5T2) 'I didn't do this question, sir…don't know sir…' (PBTP2T6)
The interviews showed that some students used guesswork when they did not know what steps to take. Only PBTL5, PBRL3, PBRP2 and PBRP4 could identify and mark the angle TQS but some could not arrive at a final www.ccsenet.org/ass Asian Social Science Vol. 11, No. 15; 2015 solution. Only PBTL5 arrived at a final solution, but made careless mistakes. The majority of the students, that is, PBTL2, PBTP2, PBTP3, PBTP5, PBRL1, PBRL2 and PBRP1 did not identify the required angle of the line QT and plane PQRS. PBTL2, PBTP3, PBTP5, PBRL1 and PBRL2 did not use the Pythagorean Theorem to get the length of QS and then use trigonometric ratios to find the angle parallel to the results of interviews.
'I just delete here and there. Just find the letter that is in the middle becomes the angle. T is confirmed because there is no other letter… have to choose R to P to S. If it were me, I choose S, then it becomes a 90 o triangle. The calculation for finding the angle, cannot get…' ((PBRP4T7) Table 4 shows that 52 (57%) of the 91 students committed conceptual errors. 22 (24%) students committed careless mistakes while 12 (13%) of the students committed problem-solving errors. Only 5 (6%) students committed value error in mathematics. Overall, students committed all the possible errors under Standard Form (17 errors) and Trigonometry (17 errors). Besides, students frequently committed errors in Linear Equations (12 errors) and Line and Plane in 3 Dimension (11 errors). For conceptual errors, item 15 (Standard Form) was the least understood by students. Conceptual errors include unit conversion from kilometers to meters, standard form and size. 22 careless mistakes were made by students, especially under geometry (7 errors). Only 12 students committed problem-solving errors under Linear Equations (5 errors). Value errors were the least committed by students (Table 6 ). The major reasons given for errors made were a lack of understanding, procedures being forgotten, a lack of mastery over the concept, negligence in transcribing information from the question, carelessness and guesswork. The reasons for errors made were based on symbols, graphs and problem-solving in mathematics. Reasons cited by students for making errors were the inability to understand, forgetting procedures, and carelessness. Errors in graphs include the inability to understand, lack of mastery of concept and carelessness. Problem-solving errors were caused by carelessness and guesswork. In summary, the errors in mathematics were caused by a lack of understanding, procedures being forgotten, negligence in transcribing information from the question, carelessness and guesswork (Table 7) . 
Overall Types of Errors in Mathematics
Discussion and Implication
Discussion
The findings showed that symbols were easier for the students when compared to graphs and mathematical problem-solving. This shows that students can understand math better by using symbols. This is in line with www.ccsenet.org/ass Asian Social Science Vol. 11, No. 15; 2015 Suhaidah's (2006) study which showed that symbols are very important to help students to learn the basic mathematic concepts. Although, symbols were relatively easier to solve, students still made errors because they did not understand, forgot the procedures and were careless.
Overall, students faced difficulties in solving the graph items in mathematics. These findings were in line with the study by Ben-Chaim's et al. (2005) . According to him, many students have problems in solving graphs. Similarly, Chang (2010) found that students faced difficulties based on nine errors. The errors included slope of a line, incomplete or no response, substitute wrong value, graph value, calculation, not following instructions given/misinterpreting the requirement of the question, identify gradient, addition of negative values indiscriminately, and unacceptable forms. In relation to graphs, this study found three types of errors when solving the graph items. Students did not understand, did not master the concept and were careless. These findings were quite similar to Noor Safiyah's study (2009) which showed that the errors were due to careless mistakes, and erroneous application of mathematical rules.
Based on the analysis of errors, four types of errors have been identified as a whole. The errors included the concept, value, problem-solving and carelessness. The findings showed that the most frequent errors made by students were faulty conceptualization and these findings are consistent with findings by Ben-Chaim et al (2005) .
Value-based errors were not studied extensively as these errors could be categorized under problem solving, concept and carelessness. Findings by Chang (2010 ), Noor Safiyah (2009 ) and Sharmiza (2010 are consistent with the findings of this study which involve problem-solving. Conversely, errors due to carelessness were in line with findings by Noor Safiyah (2009). This finding is also supported by Ruzlan et al. (2013) study on error analysis which showed the lack of conceptual understanding of fractions. Errors occurred because of confusion, insufficient time, anxiety, forgetting the procedures, carelessness, and difficulty of questions.
This study reported a reliability value within a range of 0.74 to 0.86. for symbols, graphs, problem-solving and mathematics in the analysis of internal consistency. The calculated difficulty index and discrimination coefficient values provide useful input for mathematics teachers to improve their pedagogical practices. The difficulty index is of particular relevance because the more difficult the item, the greater the tendency for the student to commit errors.
Implications
The major reasons given for errors made were a lack of understanding, procedures being forgotten, negligence in transcribing information from the question, carelessness and guesswork. Students are encouraged to consider the suggestions given to improve their transformation of mathematical symbols, graphs and enhance problem-solving. An initial step would be to read the questions carefully and understand the tasks required to avoid misunderstanding of the questions. Additionally, students should avoid copying numbers/information incorrectly and avoid being careless in calculation. Next, students should not neglect basic mathematical skills that involve addition, subtraction, multiplication and division. Mastery of these skills is insufficient if the students are not able to show the mathematical steps in a neat and orderly way in the space provided. Students should also attempt to understand all the topics and not confine themselves to selected topics. Forecasts on potential topics that would be tested might put the student at risk. Finally, students have to write clearly and legibly as students would be at a disadvantage if their written output is incomprehensible.
The reasons students gave for committing the errors provide useful input for mathematics teachers to design teaching and learning activities that help students to be more competent in mathematics. Their comments, narratives and explanations for the errors help teachers to gain useful insights on their cognitive challenges and coherent strategies can be devised to address these challenges. It is important for teachers to be aware of the strategies students take in solving mathematics tasks. Do they have the correct understanding of the basic concepts? Can our student teachers detect the mistakes? The objective of the activity is to help preparing our students teachers to be teachers who are not only looking at the final product of the children's work but as teachers they have to appreciate children's work to follow the process in order to catch' the loophole in the early stage of child learning. The findings suggest that in order to measure students' performance effectively, necessary improvements need to be done where items with poor difficulty and discrimination index should be reviewed.
Conclusion
Generally, most misconceptions in mathematics are a challenge for students. Factors that contribute to misconceptions should also be delicately considered. The study indicates that the difficulty index is particularly useful because the more difficult items pose more challenges for the students, and hence the possibility to commit errors. Thus teachers can take pre-emptive steps to ensure that misconceptions do not arise in the initial www.ccsenet.org/ass Asian Social Science Vol. 11, No. 15; 2015 stages. Teachers should be aware of areas that have the potential to generate misconceptions in the minds of their students. Enough work and examples should be focused on directly addressing the perceived misconceptions. There are many aspects of teaching and student learning that can be evaluated and many strategies employed to help students understand mathematical concepts. This will lead to better learning outcomes and more positive learning experiences, as clarity of concepts increases when misconceptions are reduced. Teachers play a very important role in student learning because when teachers make informed pedagogic decisions, students can be helped to overcome misconceptions. 
